Vietnam national WGS-84 reference ellipsoid was obtained in 1999 from results of an orientation of the global WGS-84 reference ellipsoid. However, usage of the broadcast satellite messages doest not give high accuracy in determination of national quasi-geoid heights. Based on the determined geopotential of the Hon Dau local geoid and constructed initial mixed quasi-geoid model VIGAC2014, this scientific article presents results of building of initial national quasi-geoid model VIGAC2017. Used data consisting of geodetic coordinates B, L, H of 164 first and second orders benchmarks of the national leveling networks was obtained from GPS data processing in ITRF according to global WGS-84 ellipsoid with satellite ephemeris accuracy at level of ± 2,5 cm, and the initial mixed quasi-geoid model VIGAC2014 was constructed from the EGM2008 model. The orientation of the WGS-84 ellipsoid was accomplished under conditions of it's best fitting to the Hon Dau local quasi-geoid and the parallelism of its axes to the corresponding axes of the national WGS-84 reference ellipsoid allows get national quasi-geoid heights  and coor- 
In history of construction of national vertical reference systems in the world, starting from point of view of German mathematician erence systems, every country or group of different countries used a mean sea level at the zero tide gauge station. In Vietnam, tide gauge station of Hon Dau is used for the construction of national or regional vertical reference system. At present, we know that the geoid didn't coincide with the mean sea level on oceans, geopotential on the surface of the global geoid had been determined by altimetry data (Bursa M., Kenyon S, et al., 2007) and accepted by IERS (Petit G., Luzum B., 2010) . Abovementioned achievement gives ability to determine the geopotential 0 W of the local geoid, best fitting to mean sea level at zero tide gauge station. In Vietnam, geo- (Ha Minh Hoa et al., 2012; Ha Minh Hoa, 2013b; Ha Minh Hoa, 2014b) . Because the Hon Dau local quasi-geoid coincides with the Hon Dau local geoid on the sea and it has been used for the initial surface of vertical reference system of Hai Phong 1972 (HP72), the usage of the Hon Dau local quasi-geoid for solving the task of ellipsoid orientation creates important base of construction of the high accurate national quasi-geoid model.
In Vietnam GNSS technology is widely used for research of the Earth crustal movement or ionosphere disturbances during the magnetic storm (Le Huy Minh et al., 2016; Vy Quoc Hai et al., 2016 , Ha Minh Hoa, Dang Hung Vo et al., 2005 proposed the construction of the national dynamic coordinate system, that in fact is national spatial reference system with the purpose of closely connecting to ITRF. In addition, the construction of the national spatial reference system is the most important content of Development Strategy of Geodesy and Cartography to the 2020 year by Decision No. 33/2008/QĐ-TTg of the prime minister on 27 February 2008.
Thanks to GNSS technology, we get high accurate geodetic coordinates B, L in VN2000 2D. However, getting geodetic height H requires the high accurate national quasi-geoid model. (Ha Minh Hoa et al., 2012; Ha Minh Hoa, 2014a) analyzed scientific base for the construction of the national dynamic coordinate system, in which the most important task is a creation of the high accurate national quasi-geoid model with accuracy more than ±4 cm to get spatial coordinates of geodetic points with relative accuracy at level 10 -9 by international regulation. For that, we must return to solve the task of the orientation of global WGS-84 ellipsoid best fitting to the Hon Dau local quasi-geoid.
Solving above-mentioned task, we will get coordinate transformation , , ,
which are spatial coordinates of the center of the WGS-84 global reference ellipsoid according to the center of the WGS-84 national (local) reference ellipsoid. Hence we will obtain two types of data:
-Data of type 1: Geodetic coordinates
of GNSS points, with being used for solving the task of the orientation of ellipsoid in the national spatial reference system VN2000 -3D. Global WGS-84 reference ellipsoid oriented under the condition of the best fitting to the Hon Dau local quasi-geoid will become the WGS-84 national (local) reference ellipsoid ( Figure 1) ; -Data of type 2: National quasi-geoid heights  of GNSS points.
For the purpose of construction of the high accurate national quasi-geoid model, we are only interested in data of type 2. Thus, the high accurate national quasi-geoid model is the model of quasi-geoid heights  of specific points on the surface of the Hon Dau local quasi-geoid according to the surface of the WGS-84 national reference ellipsoid.
For solving the task of orientation of ellipsoid, we must create a GNSS network on whole territory of Vietnam and accomplish processing of GNSS data in ITRF on base of the using of satellite ephemeris with accuracy at the level ± 2,5 cm, which allows getting global geodetic H (Figure 1) Global reference ellipsoid ence ellipsoid under the condition of the best it's fitting to the Hon Dau local quasi-geoid, the construction of the high accurate national quasi-geoid model and the determination of the 07 coordinate transformation parameters from ITRF to national spatial reference system VN2000 -3D by formula of Bursa -Wolf will be presented in this scientific article.
It is necessary to underline that it was seen in 1999 the accomplished orientation of the WGS -84 global reference ellipsoid under the condition of the best fitting to the Hon Dau local quasi-geoid in the proves of the construction of the plane coordinate reference system VN2000-2D based on the GPS data of the 25 GPS points. However, in that period, the GPS data has not been processed in ITRF with the using of satellite ephemeris with accuracy at level ±2,5 cm by software Bernese, rather being processed in WGS-84 with the usage of broadcast satellite message by software GPSuvey. Because global geodetic coordinates , , B L H of GPS points did not achieve high accuracy and national quasigeoid heights with the accuracy only at level ±1,6 m (Scientific report, p.125). This accuracy satisfied requirement of reduction of measurements to ellipsoid for adjustment of the national astro -geodetic network, but did not meet the requirement of the construction of the high accurate national quasi-geoid model.
In order to construct the high accurate national quasi-geoid model, we must solve 03 problems: Problem 1. Based on n orientation points, accomplishing the orientation of the WGS-84 global reference ellipsoid under the condition of the best it's fitting to the Hon Dau local quasi-geoid, we will get 03 coordinate transformation parameters , , 0 0 0 dX dY dZ from ITRF according to the WGS-84 global reference ellipsoid to VN2000 -3D according to the WGS084 national reference ellipsoid and national quasi-geoid heights  of the n abovementioned points of orientation. This problem will be solved in 3.1.
Problem 2. Creation of relationship between the mixed quasi-geoid model and the national quasi-geoid model with the purpose of propagation of the national quasi-geoid model for the whole territory of Vietnam; Construction of the national quasi-geoid model VIGAC2017 and estimation of the accuracy of this model. This problem will be solved in 3.2.
Problem 3 
Data
In order to solve the above-mentioned problems, we can have set of orientation points covering the whole territory of Vietnam. Accomplishing project "Construction of local geoid model on territory of Vietnam" in period 2009 -2010 Vietnam Department of Surveying and Cartography carried out GPS observations on 290 first order benchmarks, 199 second order benchmarks and GPS data processing in ITRF by software Bernese on base of the using of satellite ephemeris with accuracy at level ±2,5 cm. Because of the displacement of some first and second orders benchmarks from social -economic activities and Earth's crustal movements, on base of Smirnov's statistic criterion selected the 89 most stable first order benchmarks and the 75 most stable second order benchmarks (Ha Minh Hoa et al., 2016a; Luong Thanh Thach, 2016) . Thus, we have all 164 first, second orders benchmarks, covering over the whole territory of Vietnam, with high accurate global geodetic coordinates , , B L H according to the WGS-84 global reference ellipsoid, and use them as orientation points for solving abovementioned problems. Ha Minh Hoa, et al., (2012) 
D
shows that it is constant on whole territory of Vietnam (Ha Minh Hoa, et al., 2012; Nguyen Tuan Anh, 2015) and in global scale (Ha Minh Hoa, 2016b 
where  is the global quasi-geoid height determined from the EGM2008. Formula (1) has been used for the construction of the mixed quasi-geoid model VIGAC2014 in the state order sciencetechnological theme (Ha Minh Hoa et al., 2016a) . The accuracy of mixed quasi-geoid model VIGAC2014 has obtained at level ±7 cm based on the 89 first-order benchmarks (Ha Minh Hoa et al., 2016a) and at level ±8 cm based on the 75 second order benchmarks (Luong Thanh Thach, 2016) . Above-mentioned levels of accuracy fully correspond to levels of accuracy of the first and second orders national normal heights (Ha Minh Hoa, 2014b) . However, those levels of accuracy do not satisfy the requirement of accuracy more than ±4 cm of the national quasi-geoid model used for the construction of the national spatial reference. Apart from that, the mixed quasi-geoid model VIGAC2014 is not the national quasi-geoid model. That is why we must solve problem of orientation of the WGS-84 global reference ellipsoid, best fitting to the Hon Dau local quasi-geoid, with purposes of transformation of the mixed quasi-geoid model VIGAC2014 to the national quasi-geoid model and it's accuracy estimation.
With the purpose of calculation of national normal heights by the mixed quasi-geoid model VIGAC2014 and GNSS technology, (Ha Minh Hoa, 2014b) (Ha Minh Hoa et al., 2016a) . This shows that differences of mixed quasi-geoid heights between arbitrary two points from the mixed quasi-geoid model VIGAC2014 have very high accuracy. So the mixed quasi-geoid model VIGAC2014 is very important data resource for the construction of the high accurate national quasi-geoid model. IAG resolution No.16 (June 1983) in Hamburg (Germany) (International Association of Geodesy (IAG), 1984), all geodetic data must be processed in the zero tide system. (Ha Minh Hoa, 2014b) presented formulas for conversion of normal height H  from the mean tide system to the zero tide system, of global geodetic height H and global quasi-geoidheight  from the freetide system to the zero tide system. In the next research of this article we understand that all normal heights, geodetic heights and quasigeoidheights belonged to the zero tide system.
Applied methods

By
Method of orientation of WGS-84 ellipsoid for it's best fitting to the Hon Dau local quasi-geoid
It is assumed that we have set of n orientation points. By regulation of IERS, national reference ellipsoid must be oriented so that its axes are parallel to corresponding international axes. Because the main axes of the WGS-84 global reference ellipsoid are parallel to corresponding international axes, we must orient the WGS-84 global reference ellipsoid under the condition of the best fitting to the Hon Dau local quasi-geoid so that the axes of the WGS-84 national reference ellipsoid are parallel to the corresponding axes of the WGS-84 global reference ellipsoid.
Then for i-th orientation point ( i = 1,2,…, n) relationship between the local geodetic height H i according to the WGS-84 national reference ellipsoid and the local geodetic height H i according to the WGS-84 global reference ellipsoid is presented in the following form: (Ha Minh Hoa, 2013a) :
where coefficient matrix A has form: From (4) we will obtain the national (local) quasi-geoid heights  of the n orientation points. The estimation of the accuracy of the national (local) quasi-geoid heights  will be considered in 3.2.
Determination of relationship between mixed quasi-geoid model VIGAC2014 and national quasi-geoid model VIGAC2017
As above presented, model VIGAC2014 is only the mixed quasi-geoidmodel, but is not the nationalquasi-geoidmodel. 
where coordinate transformation parameters , , 0 0 0 dX dY dZ have been determined in 3.1, C is correction from existence of systenatic error in the VIGAC2014 model.
The mixed quasi-geoid model VIGAC2014 is used for the construction of the national quasi-geoid model VIGAC2017 by formula (5) in taking account of two it's outstanding advantages:
-The mixed quasi-geoid model VIGAC2014created from the EGM2008 model allows getting difference of quasigeoid heights between two arbitrary points with very high accuracy.
-The mixed quasi-geoid model VIGAC2014 allows propagating quasi-geoid heights to big distances on the whole territory of Vietnam, even to territories of neighbor countries.
With two independent series: series of national quasi-geoid heights obtained from the results of ellipsoid orientation in 3.1 and series national quasi-geoid heights *  achieved by formula (5) from the VIGAC2014 model, based on method of double observation processing we will accomplish the accuracy estimation of the national quasi-geoid model VIGAC2017 and determine correction C in formula (5). 
Determination of differential rotations
where constant terms ,
Based on the set of orientation points, we wiil solve system of observation equations in form (7) 
conversion of coordinates from ITRF according the WGS-84 global reference ellipsoid to VN2000 -3D according the WGS-84 national reference ellipsoid.
Results
Based on global geodetic coordinates
, , on n = 164 orientation points (i = 1,2,…,164) we solved system of observation equations (4) Table 1 satisfy limited value, in addition differences d with small absolute values occupy vast majority. That attestes reliability of the initial national quasi-geoid model VIGAC2017, with being constructed from the mixes quasigeoidVIGAC2014 by formula (5).
Based on the 164 orientation points with those geodetic corrdinates B, L in VN2000, we solved the system of observation equations in form (7) Experimental results show that in combination with the initial national quasigeoid model VIGAC2017, the national geodetic coordinates B, L, H of geodetic point in VN2000 -3D allow getting the national normal height  H with the second order national normal height accuracy on the whole territory of Vietnam. In addition, the national geodetic coordinates , , B L H of geodetic pointreceived from conversion of the global geodetic coordinates , , B L H of this geodetic point, obtained from the processing of GNSS data in ITRF according to the WGS-84 global reference ellipsoidwith the using of satellite ephemeris with accuracy at level ±2,5 cm, to VN2000 -3D. Experimental results will be presented in the next scientific article. It is necessary to pay attention to the factthat, at present, more 60% first and second orders benchmarks have been displaced on the terrain surface of Vietnam's territory. So with the purpose of development of the national spatial reference system in Vietnam, we must perfect the national first and second orders leveling networks in the near future.
Discussions
Abovepresented research results show that the initial national quasi-geoid model VIGAC2017 has the high accuracy and allows starting the construction of the initial spatial reference system, which guarantees to get the second order normal height by GNSS technology. That is seenas the first step to the perfectible construction of the national spatial reference system in the future.
However, with the accuracy at level ±0,062 m the inital national quasi-geoid model VIGAC2917 does not satisfy the requirement of accuracy more than ±0,040 m for the construction of the national spatial reference system by international regulation. An increase of accuracy of the final national quasi-geoid model will be accomplished by an increase of accuracy of the mixed quasigeoidmodel VIGAC2014 based on usage of detailed gravimetric data on territory of Vietnam.
The physical geodesy exists two methods for determination of quasi-geoid height by gravimetric data: -The first method: Calculation of quasigeoif height by Stokes's integral.
-The second method: Correction of spherical harmonic coefficients of Earth's Gravitational Model (EGM) by approach of Colombo O.
The first method requires existence of gravimetric data around computational point with radius of near zone at 3°. This requirement can't be sastified for narrow and long country like Vietnam in the near futute. In addition, at present, there is no detailed gravimetric data in Lao and Campuchia. So the second method becomes more realistic and has been proposed to use (Ha minh Hoa, 2013c; Ha Minh Hoa, 2014a; Ha Minh Hoa, 2014b; Ha Minh Hoa et al. 2016a) . Apart from that correction of spherical harmonic coefficients of EGM can be carried out based GNSS data on the first and second orders (Ha Minh Hoa, Nguyen Thi Thanh Huong, 2015a) . Vietnam Institute of Geodesy and Cartography will carry out project "Detailed gravimetric measurement in mountainous regions of Vietnam" in the near future.
Conclusions
In the epoch of application of GNSS technology, the task of the construction of the national spatial reference system becomes the most important research content of high geodesy, that concentrates in itself the most important achievements in fields of the physical geodesy and geometrical geodesy. The key problem of the aforementioned task is the construction of the high accurate national quasi-geoid model. This scientific article presented results of the construction of the initial national quasi-geoid model with accuracy at the level of ±6,2 cm and determination of the 07 coordinate transformation parameters from ITRF according to the WGS84 global reference ellipsoid to VN2000 -3D according to the WGS84 national reference ellipsoid. The increase of accuracy of this national quasigeoid model to level more than ± 4,0 cm will be performed by the method of correction of spherical harmonic coefficients of Earth Gravitational Model EGM2008 based on detailed gravimetric data on the territory of Vietnam in the future.
